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Additional Experimental Section
Fourier transformed infrared (FTIR) Spectroscopy. Gas phase products were analyzed by performing the photolysis in a sealed 200 mL quartz reactor. Aliquots of the headspace above the reaction mixture were withdrawn through a septum using a syringe with a stainless steel needle and injected into a 2.4 m path length infrared gas cell with ZnSe windows (PIKE) and a capacity of 100 cm 3 . The cell was mounted in an iZ10 FTIR module connected to an infrared microscope (Thermo Scientific Nicolet iN10). Absorption spectra (and the background) were recorded at 1 cm -1 resolution after allowing the cell to equilibrate for 30 min and purging the optics continuously with N 2 (g). In addition, photoproducts were spiked with acetoin vapor for qualitative analysis.
UHPLC Analysis of Non-derivatized Samples. Samples were analyzed with the same Accela 1250 LC-MS described in the main experimental section after diluting them 100 times in ultrapure water. Separation used solvents A (methanol) and B (water) both with 0.1 mM formic acid.
Initially a 5% solvent A was kept for 2 min, followed by a 3 min gradient reaching a 50%
composition. The samples were spiked with 100 μM salicylic acid (Fluka, 99.6%) as an internal standard. Figure S2 shows good separation of 2,3-dimethyltartaric acid (m/z 177.04) and the oxo-C 8 product (m/z 219.05) confirming the observation made in Figure 1 of the main paper by IC- Figure S4 shows the fragmentation patterns for pyruvic acid (m/z 87), the oxo-C 7 product (m/z 175), DMTA (m/z 177) and the oxo-C 8 product (m/z 219). Figure S4A shows that pyruvic acid fragments into acetic acid (m/z 59) by decarbonylation. Initial slopes were used for the calculation of KIE reported in Table 1 of the main text. Figure S9 . Initial rates of (gray circle) pyruvic acid loss and formation of (red star) the oxo-C 7 product, (blue square) 2,3-dimethyltartaric acid, (green triangle) the oxo-C 8 product, and (purple diamond) the sum for the three products at variable initial pyruvic acid concentration. Experimental conditions are the same reported in Figure S7 . 
MS.

Tandem Mass Spectrometry (MS/MS).
